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Objective: Consistent evidence has linked a range of prenatal maternal infections with 
psychotic disorders in later life. However, the potential for this exposure to impact more 
common disorders requires further investigation. 
Methods: Participants came from the Mater University Study of pregnancy, a longitudinal, 
pre-birth cohort study which recruited pregnant mothers from a Brisbane hospital between 
1981 and 1984. At age 21, 2,439 offspring completed the CIDI-Auto. Multivariate logistic 
regression was used to investigate associations of self-reported symptoms of prenatal genetic 
infection with a range of DSM-IV anxiety and affective diagnoses, while also testing for 
gender interactions.  
Results: In multivariate analyses, self-reported symptoms of prenatal genital infection 
predicted post-traumatic stress disorders (OR = 2.38, 95% CI: 1.14, 4.95) and social phobias 
(OR = 1.93, 95% CI: 1.03, 3.61), in addition to evidence for a gender interaction by which 
males (OR = 6.04, 95% CI: 2.00, 18.30) but not females were at greater risk for PTSD. 
Further analyses among those with PTSD revealed the relationship to be stronger when 
excluding those not exposed to trauma (OR = 3.21, 95% CI; 1.53, 6.72). 
Limitations: We were unable to clinically or serologically verify the presence and the type of 
prenatal genital infection. 
Conclusion: This is the first study to show an association between self-reported symptoms of 
prenatal genital infections and two highly prevalent anxiety disorders. The relationship with 
PTSD was particularly strong and suggested that the exposure may primarily impact PTSD in 
males. Further research with the capacity to assess a fuller-range of specific prenatal 
infections is warranted to evaluate the potential of reducing the prevalence of these disorders.
Key words: Prenatal genital infection, psychiatric disorders, PTSD, social phobias, gender 
interaction, prospective birth cohort.  
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Introduction 
Evidence from human epidemiological studies and experimentation with laboratory animals 
suggests a consistent and strong link between exposure to a number of common prenatal 
infections and subsequent offspring psychotic illnesses such as schizophrenia as well as sub-
clinical psychotic experiences (Brown and Derkits, 2010, Khandaker et al., 2013, Meyer, 
2013, Zammit et al., 2009). Importantly, prenatal infections, as with other prenatal exposures 
known to influence the neurodevelopment of schizophrenia, may actually exhibit limited 
diagnostic specificity and thus also predict non-psychotic psychiatric disorders (Verdoux, 
2004). Shortly after the relationship between prenatal influenza and offspring schizophrenia 
surfaced in ecological studies of influenza epidemics (Mednick et al., 1988), the hypothesised 
link was extended to include affective disorders, but the resulting literature failed to provide 
consistent evidence for this link (Brown et al., 1995, Machon et al., 1997, Morgan et al., 
1997). More recently, Selton and Morgan reviewed the evidence across these ecological 
studies and concluded the affective disorders hypothesis could not be supported (Selten and 
Morgan, 2010). However, little attention has been placed on testing the affective disorders 
hypothesis in cohort studies where exposure status is ascertained at the participant level, 
rather than as potential exposure within an epidemic. Cohort studies which did 
confirm/diagnose individual prenatal viral infections found no association with adult affective 
disorders (Pang et al., 2009), but have linked the exposures only to bipolar affective disorders 
(Parboosing et al., 2013). Further evidence suggests this relationship may be dependent upon 
the bipolar disorder including psychotic features (Canetta et al., 2014).  
While schizophrenia and related psychotic disorders are more severe and disabling than 
depressive and anxiety disorders, the latter exhibit a far higher prevalence in the general 
population (Merikangas et al., 2010, Slade et al., 2009). As such, it is surprising that 
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exposures which are as prevalent as influenza, genital/reproductive infections and T. gondii 
(the organism responsible for taxoplasmosis), and which have been reliably linked with 
severe mental disorder among prenatally-exposed individuals (Brown and Derkits, 2010), 
have not been more thoroughly investigated in relation to more common mental disorders. To 
the best of our knowledge, the potential impact of prenatal infection on offspring anxiety, the 
most prevalent category of psychiatric disorders (Merikangas et al., 2010, Slade et al., 2009), 
has yet to be investigated. Other prenatal exposures have been reliably linked with both 
severe and common offspring psychiatric disorders. Prenatal mood problems, prenatal 
exposure to negative life events and sub-optimal fetal development have all been found to 
predict offspring depressive, anxious and psychotic disorders, and the proposed biological 
mechanisms behind these associations share a number of common themes (particularly HPA 
axis dysregulation) regardless of whether the outcome comprised a severe or common 
psychiatric disorder (Khashan et al., 2008, Khashan et al., 2011, Goodman et al., 2011, 
Pawlby et al., 2009, Eide et al., 2013, Van den Bergh et al., 2008, O'Connor et al., 2003). 
Thus, although disorders such as schizophrenia have stronger theoretical links with the 
perturbed neurodevelopmental processes potentially arising from prenatal infection (Rapoport 
et al., 2012), this evidence suggests that common mental disorders may be similarly 
influenced.  
Genital and reproductive infections are highly prevalent in the general population, have been 
consistently linked with schizophrenia in high-quality epidemiological studies, and due to 
their proximity to the developing fetus provide a plausible mechanism for direct influence on 
fetal development (Brown and Derkits, 2010, Brown et al., 2011, Babulas et al., 2006). In this 
study we use a prospective pre-birth cohort study to examine the impact of self-reported 
symptoms of prenatal genital infections on a number of offspring DSM-IV common 
psychiatric disorders measured at age 21. This exposure has not been investigated in relation 
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to depression, as prior studies used exposures of prenatal influenza and other non-genital viral 
infections (Pang et al., 2009, Brown et al., 1995, Machon et al., 1997), and our focus on 
anxiety is wholly novel. While previous investigations into depressive disorders may suggest 
a relationship does not exist, the paucity of the evidence and methodological differences 
warrant our investigation. 
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Methods: 
Participants 
The sampling frame of the Mater University Study of Pregnancy (MUSP) included all 
pregnant public patients attending consecutive obstetric clinic visits at the Mater 
Misericordiae Hospital (MMH) in Brisbane between 1981 and 1984. While admission on the 
grounds of attending a public consultation led to a sample skewed to lower income women 
there were no differences concerning neonatal outcomes in our sample compared to the 
Brisbane average. Greater detail on the MUSP research design, participants and data 
collection phases has been described elsewhere (Najman et al., 2005). At 21 years 2,558 
offspring completed the Composite International Diagnostic Interview (CIDI-Auto 2.1) 
(World Health Organization, 1997), providing the sample for our analyses. The final model 
included participants with values on all variables of interest (n = 2,439). Informed consent 
from all participants was gained, all data were coded for confidentiality and ethics was 
approved for the cohort by the institution and funding body. 
Measurements of psychiatric diagnosis  
DSM-IV psychiatric disorders were measured at the 21 year follow-up using the lifetime 
version of the Composite International Diagnostic Interview (CIDI-Auto) version 2.1 (World 
Health Organisation, 1997). The CIDI-Auto is a computerised instrument which was 
administered by a trained interviewer and has been found to have satisfactory validity (Peters 
et al., 1998, Komiti et al., 2001, Peters and Andrews, 1995). The disorders included in this 
analysis included Major Depressive Disorders (MDD), Generalised Anxiety Disorders 
(GAD), social and specific phobias, Panic Disorders with or without agoraphobias (PD), and 
Post-traumatic Stress Disorders (PTSD).  
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To receive a diagnosis of PTSD participants had to nominate one or more of the eleven 
possible traumatic events included in the CIDI as having occurred in their life time. In 
analyses of PTSD we operationalised trauma exposure in two separate ways. For initial 
analyses, we created a count of the number of different types of traumas to which an 
individual had been exposed, known as ‘polyvictimisation’, consistent with an earlier study 
conducted by our team (Betts et al., 2013). Evidence shows that the polyvictimisation profiles 
of children and adolescents are more strongly associated with related trauma symptoms than 
are single or multiple exposures to one type of (worst) trauma (Finkelhor et al., 2007). 
Secondly, for analyses restricted to those exposed to trauma, we created a dichotomous 
‘trauma type’ variable, consisting of (1) non-assaultive traumas (accidents, natural disaster, 
witness to death or injury, disclosure of trauma experienced by family member/friend, and 
‘other trauma’), and (2) assaultive traumas (rape, molestation, physical assault, 
kidnap/threatened with a weapon). 
Measurement of prenatal infection and obstetric and social covariates 
Three to five days after delivery mothers completed a questionnaire which included problems 
during pregnancy and delivery, of which one concerned the experience of ‘vaginal 
infection/discharge over pregnancy’ (did not happen/ minor problem/ moderate problem/ 
major problem). We adjusted for a number of a priori covariates that may confound the 
relationship between self-reported symptoms of prenatal infection and offspring psychiatric 
disorders based on previous literature (Khandaker et al., 2013, Parboosing et al., 2013). Birth 
weight, gender, gestational age in weeks (GA), maternal age and parity were extracted from 
hospital obstetric records at the time the child was born. As in previous MUSP papers (Betts 
et al., 2011), fetal growth rate was estimated by calculating birth weight z-scores, internally 
adjusted for gender and GA. At the first antenatal clinic visit (FCV) maternal smoking was 
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recorded (non-smoker, smoker, heavy smoker) along with maternal alcohol use (abstainer, 0-
0.5 drinks/day, 0.5-0.1 drinks/day, >1 drinks/day) during pregnancy and maternal education 
(incomplete high school, complete high school, undertaken tertiary studies). In addition, the 
Delusions-States-Symptoms Inventory (DSSI) (Bedford, 1977) assessed maternal prenatal 
symptoms of anxiety and depression, both measured on a scale from 1 to 7 symptoms. The 
DSSI anxiety and depression subscales each consist of seven items constructed to include the 
primary features of an anxiety and depressive disorders. The DSSI has been found to 
correlate well with other established symptoms scales, such as the Edinburgh Postnatal 
Depression Scale (EPDS) and the Hospital Anxiety/Depression Scale (HADS) (Bedford, 
1999). 
Statistical analysis 
Univariate logistic regression was used to examine the associations between self-reported 
symptoms of prenatal genital infection and the psychiatric disorders. Next, we used univariate 
logistic regression to assess the impact of the covariates on the psychiatric diagnoses and on 
self-reported symptoms of prenatal infection, before carrying out multivariate analysis 
including the self-reported symptoms of prenatal infection and all the covariates. As trauma 
exposure is central to the PTSD diagnosis, we conducted a supplementary analysis excluding 
participants who were not exposed to trauma and adjusted for trauma type. Lastly, we also 
investigated the role of potential interaction effects involving gender, as evidence suggests 
gender may moderate the impact of a number of prenatal exposures on offspring psychiatric 
disorders (Goodman et al., 2011, King, 2012, Khashan et al., 2011). The interaction was 
operationalised as a multiplicative term, with the p-value indicating a departure from 
additivity (i.e., the estimate is greater than the sum of the separate estimates for prenatal 
infection and gender). 

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Due to the large proportion of the sample lost to follow-up, we used two methods to assess 
how attrition may have affected our results. Firstly, we undertook an attrition analysis using 
multivariate logistic regression to compare those who had been lost to follow-up (but 
provided data on all baseline variables of interest) with those used in the final analysis on a 
number of baseline variables. Secondly, we used multiple imputations to impute the missing 
values of those lost to follow-up to see if analyses conducted on imputed data supported our 
findings. Starting from a missing at random (MAR) assumption (Sterne et al., 2009) we used 
the Stata ICE procedure of multiple imputation, with 20 cycles of regression switching to 
generate 20 imputation data sets and repeated our analysis using these data sets. Variables 
used in the prediction of the imputation data included those in the main analysis. 
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Results 
The prevalence of psychiatric disorders in our sample (n = 2,439) was: MDD, 19.3%; GAD, 
4.3%; PTSD, 6.3%; social phobias, 7.7%; specific phobias, 12.2%; PD, 3.2%. The prevalence 
of self-reported prenatal infection was: none, 49.3%; minor problem, 32.6%; moderate 
problem, 14.2%; and major problem, 4.0%. Table 1 shows the univariate associations among 
the differing levels of self-reported symptoms of prenatal genital infection and the six 
psychiatric diagnoses under study. Compared with the offspring of mothers who reported no 
genital infection during pregnancy, the offspring of mothers who reported symptoms rated as 
a ‘major problem’ were more likely to be diagnosed with lifetime PTSD, PD and social and 
specific phobias, but not with MDD or GAD. Table 2 shows the univariate relationships 
among the covariates and the DSM-IV disorders, for which PTSD in particular was found 
related to most covariates. Table 3 shows univariate associations between self-reported 
symptoms of prenatal infection and the covariates, revealing greater severity of infection to 
be associated with higher anxiety and depressive symptoms.  
After adjustment for these covariates (table 4), prenatal infection symptoms rated as a ‘major 
problem’ remained associated with both PTSD (OR = 2.38, 95% CI: 1.14, 4.95) and social 
phobias (OR = 1.93, 95% CI: 1.03, 3.61). In addition, statistical evidence for a gender 
interaction was found in the relationship between self-reported symptoms of prenatal 
infection and PTSD (p-value for interaction = 0.035). Subsequent gender stratified analyses 
revealed that the male offspring of mothers who reported experiencing an infection rated as a 
‘major problem’ had 6 times greater odds of PTSD (OR = 6.04, 95% CI: 2.00, 18.30), while 
there was no effect in females. However, as numbers in the gender stratified analysis were 
small (reflected in the confidence intervals), we retained the results of the main effects 
analysis in our tables.  
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Lastly, when restricting the multivariate analysis to individuals exposed to trauma (n = 1,261) 
and adjusting for trauma type (i.e., assaultive versus non-assaultive), the association between 
prenatal genital infection rated as ‘major problem’ and PTSD became stronger (OR = 3.21, 
95% CI; 1.53, 6.72). We did not attempt to replicate the gender interaction in the restricted 
sample due to small numbers. The attrition analysis (table 5) revealed that while many of the 
covariates were associated with minor loss to follow-up, self-reported symptoms of prenatal 
genital infection was not, and the multivariate imputations analysis replicated our main 
findings without substantive differences (supplementary table 1). 
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Discussion 
This is the first study to examine the impact of maternal self-reported symptoms of prenatal 
genital infections on a range of offspring non-psychotic psychiatric disorders measured in 
early adulthood. We identified a new relationship between this exposure and PTSD that was 
robust to adjustment for a number of important covariates, and for which the odds of PTSD 
were more than three times greater for those exposed to prenatal infection among a sub-
sample of individuals exposed to trauma. Further, we found statistical evidence that gender 
modified this relationship, such that self-reported symptoms of prenatal infection increased 
the odds of PTSD in males by up to six times. If replicated, the strength of this relationship, 
particularly among males, suggests prenatal infection comprises an important pretrauma risk 
factor for PTSD, and is perhaps a finding with considerable importance in efforts to identify 
and treat those at greatest risk of PTSD after trauma exposure (DiGangi et al., 2013). This 
would have particular relevance to ex-combatants who are routinely exposed to traumatic 
situations over the course of deployment and who are overwhelmingly male. Further, this 
finding also reinforces the importance of viewing PTSD vulnerability in a developmental 
framework in which early life factors can increase an individual’s vulnerability to PTSD 
(Koenen et al., 2007) 
A weaker link was also identified between of prenatal genital infection reported as a major 
problem and social phobias, in addition to relationships with panic disorders and specific 
phobias prior to covariate adjustment. This may suggest that while the exposure primarily 
predicts PTSD, it is also somewhat predictive of fear disorders, particularly those where the 
stressor is socially based, and requires further investigation. It is important to note that after 
adjustment the estimate for specific phobias was borderline, while the estimate for panic 
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disorders trended towards an association. With regards to this non-significant trend, the low 
prevalence of panic disorders (relative to PTSD and social phobias) may have led to the 
confidence limits crossing the null-value. Future studies with greater capacity to assess these 
associations with panic disorders should replicate our findings, to further investigate the 
likelihood of a null finding. Major depression on the other hand, despite being the most 
prevalent disorder in our sample, was not associated with any level of self-reported symptoms 
of prenatal infection. This null-finding is supported by an earlier study which found no 
relationship between a range of prenatal viral infections and offspring depressive disorders 
(Pang et al., 2009), and is consistent with the majority of related ecological studies (Selten 
and Morgan, 2010). 
Due to the consistency and strength of the relationship with regards to psychotic disorders, 
explanatory mechanisms by which prenatal infection may cause schizophrenia and psychotic 
disorders have been well developed, with several plausible mechanisms grounded in 
observational and experimental data (Meyer, 2013, Khandaker et al., 2013). The most direct 
mechanism proposes that the infection influences fetal brain development in utero leaving the 
individual more susceptible to later psychotic disorders, either by direct transmission of the 
infection to the fetus or indirectly via the action on the fetus of inflammatory cytokines 
produced by the maternal immune system (Khandaker et al., 2013). In addition, the nature of 
psychotic disorders means that theoretical links to exposures such as prenatal infection are 
more tenable than similar links in common psychiatric disorders. This is because 
schizophrenia is increasingly understood as the ultimate outcome of a perturbed 
neurodevelopmental process which began long before symptom onset  (Rapoport et al., 
2012).  
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While PTSD cannot be understood in the same neurodevelopmental framework as disorders 
such as schizophrenia or autism, individuals with PTSD have been found to exhibit perturbed 
developmental profiles, including lower birth weight, lower childhood intelligence scores and 
increased pretrauma psychopathology and negative personality traits in childhood (Koenen et 
al., 2007, DiGangi et al., 2013, Betts et al., 2011). Further, a recent study found an 
association between pre-deployment peripheral inflammation and post-deployment PTSD in 
a military population, suggesting exposure to excess inflammatory cytokines, though during a 
later period of life, may also be relevant to PTSD (Eraly et al., 2014). It is possible that 
prenatal infection, impacting fetal brain development in a manner congruent with that 
outlined for schizophrenia, leaves the individual more vulnerable to PTSD after later 
exposure to trauma.  
As one example, prenatal infection may delay the attribution of developmental competencies 
related to resilience in the face of trauma such as milestones associated with cognitive ability, 
reasoning and coping (Koenen et al., 2007, Kremen et al., 2007). Prenatal infection has been 
linked with developmental abnormalities, though within the context of the neurodevelopment 
of schizophrenia (Ellman et al., 2009, Brown et al., 2001). However, this does not preclude 
such abnormalities from exerting an effect over non-psychotic disorders such as PTSD, and 
studies with the capacity to examine such mediating effects would be of great interest.  
Alternatively, prenatal infection may influence the individuals stress response more directly 
via permanently altering the offspring hypothalamic-pituitary-adrenal (HPA) axis during fetal 
development. Animal studies inducing prenatal immune activation (designed to mimic 
infection) have found increased depressive and anxious-like symptoms, increased stress 
responses, and HPA-axis dysregulation in rodent offspring (Lin et al., 2012, Lin and Wang, 
2014, Enayati et al., 2012). Other prenatal factors such as lower birth weight and maternal 
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prenatal depression and anxiety have been associated with dysregulated HPA-activity and 
increased depressive and anxious symptoms in human offspring (Goland et al., 1993, Wust et 
al., 2005, Conradt et al., 2013, O'Connor et al., 2005, Van den Bergh et al., 2008), and if such 
a hypothesis was extended to prenatal infection this would increase confidence in the 
association identified by this study.  
In the absence of an established mechanism it is possible that a third unmeasured factor may 
be responsible for the association, by influencing both exposure and outcomes. A strong 
possibility for residual confounding would be inadequate control for socioeconomic status, as 
psychiatric disorders are more prevalent among family members of lower socioeconomic 
background and with poorer lifestyles, and these same factors may also drive an increase in 
infection occurrence (Khandaker et al., 2013). The possibility of residual confounding also 
exists in this study, though we adjusted for maternal education and previous studies 
concerning psychotic disorders have found the relationship persists after similar adjustment 
(Khandaker et al., 2013). Further, if prenatal infection was simply a proxy for lower 
socioeconomic background, and in this way increased the risk of trauma exposure, we would 
not expect the risk to increase after excluding those not exposed to trauma. Lastly, it is 
necessary to consider a possibility raised by a recent study by our team in which the risk of 
prenatal infection on later psychotic experiences was mediated via infant illness susceptibility 
measured at 6 months of age (Betts et al., 2014). We explored this possibility by conducting a 
post-hoc analysis and found that infant illness susceptibility was not associated with PTSD or 
social phobias and thus plays no role in the association (results available upon request). 
While our study identified a novel relationship and had a number of strengths, including the 
prospective nature of the data, the large sample based on the general population, psychiatric 
diagnosis from semi-structured interviews, and the capacity to adjust for a number of 
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potentially important confounding factors, it also had limitations. Firstly, we were unable to 
clinically or serologically verify the presence and the type of prenatal genital infection. We 
were also unable to adjust for the timing of infections during pregnancy, which may be 
important as some evidence indicates early pregnancy is more important for the relationship 
between prenatal infection and schizophrenia (Meyer, 2013). Despite this, work on 
schizophrenia suggests a range of prenatal infections are implicated in increasing the risk of 
the disorder rather than specific infections (Khandaker et al., 2013, Brown and Derkits, 
2010), perhaps via a common mechanism related to the maternal immune response (Miller et 
al., 2013), and there is limited consistency so far as to the importance of infection timing 
during pregnancy (Khandaker et al., 2013). Further, while a level of misclassification is 
inevitable when using maternal reports, we did perhaps capture a broader range of vaginal 
infections than studies for which medical attention was sought or for which women were 
tested for specific infections.  
Secondly, mothers who rate their prenatal infection as a major problem may do so because 
they are predisposed to experience such events as a major problem. This predisposition may 
then be simply inherited by the child, manifesting in our study as an increased risk of PTSD 
and social phobias. While we partly controlled for this possibility by adjusting for prenatal 
depression and anxiety, our data presented an opportunity to explore this possibility further. 
At birth mothers were also asked to rate a number of other conditions during pregnancy as 
no/minor/moderate/major problem (including: morning sickness, constipation, heartburn, 
backache, leg cramps, and generally feeling unwell). A series of post-hoc multivariate 
analyses replacing prenatal infection with each of these exposures did not reveal any 
significant associations (with the exception of constipation rated as major problem and social 
phobias – all results available upon request). Thus, while it remains an important 
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consideration, it does not seem likely that the associations we found can be explained via the 
potential confounding described here. 
Thirdly, although we identified a gender interaction in the relationship between prenatal 
infection and PTSD, the confidence limits for the estimate of prenatal infection on PTSD in 
males were wide and reflected the small number of cases in the cells of the stratified analysis. 
Thus, while the p-value suggests the relationship is statistically significant, it should be 
interpreted with caution and requires replication in a sample with the capacity to derive more 
precise estimates. Lastly, although the MUSP has been subject to considerable loss to follow-
up, the exposure was not biased by attrition and the results from our imputations analysis 
replicated our main findings (supplementary section). 
Despite these limitations, we present the first evidence that self-reported symptoms of 
prenatal genital infections may constitute an important pretrauma risk factor for the 
development of PTSD, increasing the odds of PTSD by more than three times in trauma-
exposed individuals. In addition, our findings suggest self-reported symptoms of prenatal 
genital infections also increase the risk of fear disorders, particularly social phobia, while we 
confirm earlier findings of a lack of association with depression. Future research teams 
should test this hypothesis in data with a greater capacity to specify the type of infection and 
to implicate potential mediating and moderating variables into a predictive or causal pathway 
model. If replicated, this exposure may form the basis of an effective primary prevention 
strategy aimed at reducing the prevalence of PTSD in the general population. In addition, if 
further research confirms the gender interaction and the strength of the relationship among 
males, then we will have identified an exposure with major relevance to the psychiatric health 
of military populations.   
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Table 3: Univariate associations between prenatal genital infection and covariates 
[expressed in OR with 95% Confidence Intervals (CI)] (complete case analysis 
n = 2,439) 
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                   Note: Estimates are odds ratios from a multinomial logistic regression model (no infection  
                   is the reference category). FCV, first clinical visit (this was the baseline measure when expectant  
                   mothers were enrolled in the study). 
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Table 4: Multivariate associations between prenatal genital infection and lifetime DSM-
IV psychiatric disorders at age 21 years [expressed in OR with 95% Confidence 
Intervals (CI)] (complete case analysis n = 2,439) 
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                      Post-traumatic stress disorders; PD, panic disorders. 
                      † PTSD is also adjusted for polyvictimisation. 
                      * There was evidence for a gender interaction between infections rated as major problem 
                       and PTSD (p-value for interaction = 0.035), such that males but not females were at an  
                       increased risk - OR for males = 6.04 (2.00, 18.30). 
                       Estimates were adjusted for all covariates included in table 2, and analyses including PTSD  
                       were adjusted for polyvictimisation. Bold type denotes p<0.05. 
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Table 5: Multivariate attrition analysis – showing the likelihood of not being lost to 
follow-up according to baseline factors and restricted to Caucasians [expressed 
as OR with 95% Confidence Intervals (CI) (n = 6,874)  
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                     * P-value for the coefficient; ** P-value for the likelihood ratio test (LRT) – carried 
                        out for categorical predictors where k > 2. 
                        Estimates were adjusted for all variables shown in the table. 
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